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Research and Development
Project Approval Request

1. Identification

This project is the follow-on to the Drell Committee, and will carry
out development of procedures for image quality evaluatlon on aerial photo-
graphy. Its internal designation is, "Image Quality Ewaluation Program."
The project will come under the Technj lopment program of the P&DS,
NPIC, at a total estimated cost of M It will involve contractual 25X1A
obligations to five industrial firms, and to the National Bureau of Standards.
It was not originally included in NPIC's 1964 financial plans, and funds
are not available without deéferring other projects scheduled for this fiscal
year.

2. Objectives

The program will develop and validate a procedure(s) for both technical
and routine analysis for determining the quality of aerial photography, applying
microdensitometric edge-trace (or any other analytical technique of equal
or improved precision which may or may not involve edges) and comparative
photography, designated as ﬂ The method and procedures must be suitable
for routine production, using automated techniques, but expediency must not
be substituted for accuracy.

3. Background 25X1A

The report from the -Committee established the need for examination
of operational photography through the technique of edge-trace and [ lto 25X1A7
assess quality (through derived knowledge of the system transfer function),
and provide guidance for analysis of system errors. Following this report,

a memorandum was issued by Mr. Lundahl outlining a plan for implementation
of this by NPIC. Subsequently, a committee convened at the instigation of
NRO and’ published a.memorandum outlining four (4) basic tasks, of which

the Image Quality Bvaluation was one. A work statement was issued, outlining
the aims of the study, and suggesting a committee consisting of industrial
and governmental organizations be formed to do the necessary work. This
project approval request is based on that work statement. A1l the insti-
tutions listed in the work statement have been contacted, and proposals
received in reply. 25X1A

The program will be a.diréct extension of the -Committee recom-
mendations, with an allowance made for additional considerations in pursuit
of the same goal, The efforts of the group will be focused at NPIC..
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Some' investigation and development are already underway by the Plans
and Development Staff, and these will supplement the work to be carried out
by the committee. The group is made up of representatives of industrial
and governmental organizations actively engaged in image quality evaluation
techniques and data reduction. A nine to twelve month effort by this group
of expert talent will define an experimental program and send out tasks
(contracts as required) to competent laboratories (wp1C, SPPL, BuStandards,
FID, etc.) and specific contractor laboratories to complete the experimental
program outlined.

The group plans to meet regularly to plan the technical developments
and review the results. The experimental program will be periodically
revised to reject as quickly as possible those methods of limited promise,
and to arrive expeditiously at standard procedures.

. Technical Specifications

The group membership is as follows:

Chairman:
Vice-Chailrman:
Technical Advisor:
Members:

25X1A
STATOTHR

STATOTHR

, Perkin-Elmer Corp.
Itek Corporation
Eastman Kodak Company (Representative

as yet unassigned)
vro STATINTL !

STATOTHR

25X1A

The individual members of this group have all submitted proposals for
undertaking various aspects of the work. In general, there is sufficient
overlap of those important areas where some duplication is mandatory for
scientific accuracy. All of the relevant areas of the problem have been
covered. The group will initially meet atiNPIC, learn of each other's
program, establish a common program philosophy, and establish working
procedures. This initial meeting will be based on the following pre-
liminary outline:

a. Conduct a review of work carried out to date, both pub-
lished and unpublished.

b. BSurvey and analyze the characteristics of microdensitometrics
available to group members and organizations, tasked by the

group as well as other commercially available instruments
sultable for edge measurements.
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c. Review other quantitative and qualitative meagures of image
quality to be investigated.

d. Recommend the laboratory and/or organization and define the
work to be accomplished there in support of the objectives.

Following this initial meeting, the program will be carried out at
the contractors' facilities. Meetings will be held subsequently as re-
gquired for review, re-orientation, and program evaluation. The remalinder
of the prograi will be carried out according to the following outline,
approximately.

Tnvestigation and Experiment*

a. Specify and prepare gample edges, comparators, OT other
materials for circulation and/or agsignment to specific
organizations. These materials to be prepared by & cali-
prated image forming system ¢ith known transfer function.
Emphasis to be placed on 4ol film, but a:second film
(4400) should be included for comparison.

b. Procedures, measurements and data reduction resulting from
the supplied materials of each laboratory and/or organiza-
tion is to be provided all the other laboratories and/or
organizations.

c. Group review S0 a8 to make modifications of technigques and
repeat the experiment. This procedure to be continued until

a concensus 1is achieved on proper procedure

4. FEvaluation of results must at all times be gulded by appro-
priate statistical measures of systematic and random errors.

e. Techniques should be recorded and rejected that are not
susceptible to application by trained technicians in a
routine way.

Evaluations:

a. Apply the approved techniques to actual acrial photographs.

. Analyze these results statistically to determine the accuracy
and reliability under different conditions.

c. Publish procedures that apply to collection systems and that
can be used by trained technicians.
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5, Contractor and Tinancial Arrangement

Various aspects of this program will be placed with the contractors
1isted below, for theramounts shown. The proggam will cover 9-12 months.

25X1A

i wach of these firms has been chosen because of its prominance in the field

STATOWHR  of Image Quality Evaluation. ALl bub tre I :rc the National

25X1A Burcau of Standards were on the B Connittee, and therefore are fully
cognizant of all the problems involved. This project constitutes an:
investigation into i1l defined and unexplored realms of knowledge for which
+he work to be performed cannot be precisely defined. Therefore, it is
prcposed that this work be negotiated on a cost plus fixed fee basis.

This program has been worked out in cooperation with NRO and is
xnown (and approved by) the DD/S&T. A1l vesults will naturally be made
available to these components.

7. Security
Tt is planned to operate this group on an unclassified basis, except
for one member of each institution who will be fully cleared for access

to all relevent data and material at NPIC. BSC-1, Confidential, should
surfice for all contractual arrangements.
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29 April 1963

UM FOR: Assistent for Flens apd Developmment

:  Executive Becretary, TDC

1 Btaff Stuly - Image Enbancement Viewer Fhase IX

3481tiomal mechanicsl modificetions ere necessery to cllow this instrument
40 operste without vibration and to ellow securste placement of camponent perts
along the viewsr bed. Bimplicity of comirol 1s contemplpated in a moveble con-

. tyol penel, There 1s & need for continued eveluntlon of this type of instrument

to thoroughly investigate its possible use for clasgified film cepebilities in
pootointerpretation.

2. DISCUBSION

Phese I of this contract produced desirable results as far as the types of
filtars to be uged, light source development, snd fillterdng concepts lesding %o
immge edge snhancepent, Fhase II of this comtrsct will ensble ¥PIC to obtain
sn operational instrument with those modifications indicated in item 1. To
date there bes been no possibility of using classified film for edige ephancement.
After "in-house” aveilability is reelized, evelustion should be made which would
getermine sccureey of mepsurements stteizmble at imege scale of the viewer sar
Blso to determine the possibility for accentusting low contrast image edges, At
present, the Tmege Enbancement Viewer will produce, through the use of spatial
filtering technigues, a photographic transperency heving certsin frequencles
eliminsted shove and/or below preset levels which ere dependent upon tbe sgize
of filter end sperture used. The emd result therefore, 1s imege edge enhencement,

3. CONCLUSIOR:

The ingtrument In its present phese of development is operaticuel but modifi~
cations should bte made as are incorporeted in Phase II of the contract extension
to improve stebllity end emse of operatlom.
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uﬁ”

‘ Pact jusion &t the
: : : - be brought to a satisfactory conc

Zﬁmk§:§§§§;§Z?€2?t§;?§Mm¢gwutsmﬁg;g;i;iizz2§;§§§z§xg£§§gfﬁgfy
af 8 clessified noture st WPIC, 1t is rec nded thet th o
m ﬂz;ii;ggwtu}. ﬂltaria;; Development for Imsge Exbancement ’v‘igezo(iﬁ

3 gmﬁm ot BB-425) be approved. The comtract extension, mfwm i
gg; ’v‘I'I will be complete within six memths from dnte of everd and z am : o
'kh:émter will take place eubsequent 1o this period et a total cost 49, .
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